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INTRUDUCTIUN

This program is written in MULTICS Fortran, and calculates
various chemical=-weathering data from weight=percentage data.
The input data file is a matrix with each row representing
one sample, and each column representing one category of data.
The input data matrix is composed of weight=percentage data
for each sample (row) in the following format:

Column Data Format

1 Sample name A8

2 Sample interval A8x

3 sulk density Fé6.2

4 Siue "

5 A1203 "

6 Fec203 "

7 FeU "

8 maquU "

9 Cau "
10 NacO "
11 K20 "
12 Tiue "
13 P20U5 "
14 MnU "
15 coe "
16 H2U+ "
17 H2(=- "
18 Sum (of wt %°s) "

x1f (ana only if) the first four spaces in this field are
biank, the proagram treats the sample as a sample of the
unweathered parent material, and calculates data normalized
for the composition of the parent material. (See (2) and (5)
below.)



To run the programs, type "chemanal" (without quotes).
The program will prompt the user for the name of the
input data file, the starting and ending row numbers,
the type of output, and the output file names.

Depenaing on user response to prompt questions, output
files with the following types of data will be produced:

1. wWeight percentages: This is the input data and will
always be included in the output. TiR (ratio of
Tiu2 in the unweathered parent material to that
in the weathered sample) is calculated and
included.

2. Molecular percentages, molecular ratios, and
molecular ratios normalized to the composition
of the parent material. Molecular ratios include:
(1) wPI and PI==neathering potential index and

product index (Reiche, 1943,1950).

(2) Parkin==Parkinson’s (1970) index.

(3) Si:R2 ang pva:R2-~Ratios of Si02 and bases
(sum of Nal2U, K20, CaU, and Mg0), respec=
tively, to R2U3 (sum of A1203, Fec03, and
Ti02) (Jenny, 1941).

(4) Fe3Fel2==Ratio of Fe2U3 to FeO.

(5) IriSi, Trik2, and TriBas==Percentages of
Si02, Re03, and bases, respectively, for a
triangular diagram with their sum as 100
percent.

3, Standard=cel]l cations =-=- cations in a standard
cell containing 160 oxygens (Barth, 1948).

4. weights, .assuming isovolumetric weathering, calculated
from bulk densities.

5. weights, assuming TiU2 constant, calculated from the
ratio of Ti02 in the unweathered parent material
to that in the weathered sample, Weights, assuming
Tiu2 constant, normalized to the composition of
the parent material, are also calculated,



Notes:

1.

2.

3.

4.

fhe program makes no provision for qualified

aata (for example, "less than").

fhe program treats Fe0 and Fel2U3 separately, If these
two are to be combined, the combination should be
maage by recalculating the original analysis before
data entry.

Molecular percentages and standard=cell cations are
calculated using only H20+, not H2U-.

The calculations for normalized molecular ratios
and weights assuming Ti002 constant require

that a parent=-material reference sample be
identified (input data matrix, column 2).
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SAMPLE PRUGRAM RUN

chemanal

Input data file?

7 datal

Starting row number?

? 1

Ending row number?

? 14

Row 1 to row 14; number of rows= 14
Jutput file name for weight percentage data?
7?7 wpcl

Do vou want molecular percentages and ratios? (0=no,l1=yes)
? 1
Uutput file name for molecular percentages?
7T mpl
Uutput file name for molecular ratios?
7 mrl
UJutput file name for normalized molecular ratios?
7 nmpl
Do vyou want standard cell cations? (0=no,1=yes)
71
Uutput file name for standard cell cations?
? sscl
Do vou want weights per unit volume? (0=no,1=yes)
71
Uutput file name for weights per unit volume?
7 wuvl
Do you want weights assuming Ti02 constant? (0=no,l1=yes)
? 1
Uutput file name for weights assuming TiU02 constant?
7 wtcl
Uutput file name for normalized weiahts assuming Ti02 constant?
? nwtcl
Output file names:
wpcl
mpl
mrl
nmpi
sscl
wuvli
wtcl
nwtcl
Do you want to run the program again for another set of rows (sam
ples)? (0=no, 1=yes)
71
lnput aata file?
7 datal
Starting row number?
? 15
tndina row number?
? 21



Row 15 to row 21; number of rows= 7
Uutput file name for weight percentage data?
7 wpcl '
Do you want molecular percentages and ratios? (0=nosl=yes)
20
Vo you want standard cell catios? (0=nosl=yes)
7?1
Uutput file name for standard cell catios?
? ssc?
Do you want weights per unit volume? (0=no,1=yes)
721
Qutput file name for weights per unit volume?
7 wuve
Do you want weights assuming Ti0l2 constant? (0=no,l=yes)
20
Output file names:
wpc?e
ssc?
wuve
Do you want to run the program again for another set of rows (sam
ples)? (0=no, 1=yes)
20

STUP

note: Input and output file names are arbitrary, supplied
by the user. Exampies of the input and output for this
sample program run are given in appendixes 1 and 2,
respectively.
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PRUGRAM LISTING

J ok Kk K d ke ded deok ok ok deok ok ok Rk Rk K ke deok ok ok ook kok

* *
* DATA ENTRY SECTION *
* *

KAKXAAXAAA KR AR A A XAAAA XAk Ak hkhkkk

Logical devices: O=terminal, 1=working directory

common
common
common
common
double

wpc(100,25),tmpc(100,25),xmpc(100,25),tss0(100,25)
tssi(100,25),s8c(100,25),wuv(100,25),wtic(100,25)
norm(S50) ,xnmpr(100,15),xntic(100,25),xmpr(100,15)
outnam(10),twpc(100,25)

precision wpc wtic

character namsegx10
character outnamx10
open(0,prompt=.true.)

% %k Kk Kk k K ok Kk k ok k Kk ok ok ok Kk ok kK ok ok ok ko ok ok ok ok ok

Entry of weight percentages
%k &k kA kA Kk kK sk ok kK sk ke ko ke ok ok ke ke ok ok ok ok

0 write (0110)

format

("Input data file?")

read (0,11) namseq

format

(al10)

write (0,14)

format

("Starting row number?")

read (U,15) nril

format

(v)

write (0,16)

format

("Ending row number?")

read (0,17) nr2

format

n=(nrl=

(v)
nri)+l

write(0,24) nri,nre,n

format("kow ",13," to row ",13,"; number of rows=",I13)
open(l,file=namseg, form="formatted" ,mode="in")

read (1,19) ((twpc(k,j)rj=1,20),k=1rnr2)

format (4a4,16f6.2)

do 600 k=1,n

do 601 j=1,20

wpc (ks j)=twpc(k=1l+nri,j)
1 continue
0 continue

close(1)

AAXA KKK KKKAAAAKRAA AN A AR kA Ak Ak KKK AKX

Identification of unweathered parent material samples
ARXAEAKAKAKAKAAKXAKAREKAKXAA XA KRA KR A Ak AKXKK
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m=1

data blanks/" v/

do 8u0 k=1,n
if(wpc(k,3).ne.blanks) go to 800
norm(m) =k

m=m+1

continue

%k %k ok gk ok Kk kK ok Kk ok ok K ok ok ke de ke ok ok ok ok K kX

ulation of TiR
* %k ok ok kY k %k ok K %k ok ok ok ok ok ke ke ok ke k k ok ok

m=1

do 900 k=1,n

mm=norm(m)
wpclkr2l)=wpc{mm,14) /wpc(k,14)
if (k=mm) 900,901,900

m=m+1

continue

* d K gk Kk ok ko ok ok kR kK ok ok ke ke ok ok ok ok ok ok

ht percentages output
X Yo K Kk ok ok kK Kk gk Yok ek ok ok ke ke ok Kk ok ok ok ok

nn=1
write (0,66)

format ("Uutput file name for weight percentage data?")

read (0,11) namseg

outnam(nn)=namseg

open(1,file=namseg, form="formatted" ,mode="out")
write (1,65)

format ("WEIGHT PERCENT DATA™)

write (1,20)

format (Z2x,"Sample Interv. BD Si02 A1203 Fel03

Mau CaU Na2U K20 Ti0e P205 MnO COe
Sum TiR")

write (1,21) ((wpc(k,jl,j=1,21),k=1,n)

format (424,151t6.2,1x,2f0.2)

close(1)

AhAKAKAKREARKIA A Kk kAR kA Ak khkhkkkkkkk

* *
* CALCULATIONS SECTION *
* *

dk ok Kk ok kK ok Kk Kk Kk kK ko ok kKA Kk R Rk ke ko k ok
%k ok kK gk Kk ok gk ok ke ok ek ok ok ke ok ok ok kR ke kK
cular weight conversions
sk ok ok ok ok ok ok ok ek bk k ok ok k ok k ok ok ok ok ok ok ok ok

do 101 kK=1l,n

tmpeciky,1) = wpc(k,0)/60.

H20+

FeO
H20=-



c Al2053

tmpc(k,2) = wpc(kr,7)/7102.
c Fec2l3

tmpc(k,3) = wpc(k,8)/159.,.6
c Fel

tmpc(k,4) = wpc(k,9)/71.8
c Mau

tmpc(k,5) = wpc(k,10)/740.3
¢ Cau

tmpc(k,6) = woc(k,11)/56,
c Nac2h

tmpc(k,7) = wpc(k,12)/62.
c K2u

tmpc(k,8) = wpc(k,13)/94.2
c Tiue

trpc(k,9) = wpc(k,14)/79,.2
c P2U5S

tmpc(k,10) = wpc(k,15)/142.
c MnU

tmpc(k,11) = wpc(k,16)/70.9
c €02

tmpC(k,la)
c H2u+
tmpc(k,13) = wpc(k,18)/18,
¢ Hydrous totals (H2U+ only)
tot = 0,0
do 201 j=1,13
tot = tot + tmpc(k,j)
201 continue
tmpc(k,14) = tot
¢ Anhydrous totals
tot = 0.0
do 202 j=1,12
tot = tot + tmpc(k,j)
202 continue
tmpc(k,15) = tot
101 continue
c

wpc(k,17) /44,

kA ok ok kK K Kk kK kK ok ok ke ok ok ok ok ok ok ke ok ok ok ok ok

c
c Moiecular percentages ana ratios
C AAAAAKAAKXAAAAKRAKRXAAKRA XA AR A AKX Kk AKX
c

write (0,31)
31 format("vo you want molecular percentages and ratios? (0=no
c,lzyes)")
read(0,32) itestl
32 format (v)
1f (itestl) 302,302,501

c

c **x*x pMolecular percentages **xx*xx
c

301 continue

do 111 k=l,n



tot=0.¢

xmpc(k,1) wpc(krl)

meC(kIZJ wpc(k,2)

do 203 j=3,15

xmpc(k,j) = 100.x(tmpc(k,j=2)/tmpc(k,14))
tot=tot+xmpc(k,j)

1" Hn

203 continue
xmpc(k,l0)=tot
c
C **x%xx Molecular ratios *xxxxx%
c
xmpr(k,1) = wpcl(k,1)
xmpr(k,2) = wpcl(k,2)
c sigma bases
xmpr(k,3) = xmpc(k,7)+xmpc(k,8)+xmpc(k,9)+xmpc(k,10)
¢ sigma R2U3
xmpr{k,4) = xmpc(k,4)+xmpc(k,5)+0.5*xmpc(k,6)+xmpc(k,11)
c wPI
xmpr(k,5) = 100.x((xmpr(k,3)=xmpc(k,15))/(xmpr(k,3)+xmpr(k,
c4)+xmpc(ks3)))
c PI
xmpr(k,6) = 100.*x((xmpc(kr3))/(xmpc(ksr3)txmpr(k,s4)))
¢ Parker’s Index
xmpr(k,7) = 1.*x((xmpc(k,7)/0.9)+(xmpc(k,8)/0,7+(xmpc(k,9)/
c0.35)+(xmpc(k,10)/0.25))
c Siu2/R20D3
xmpr(k,8) = xmpc(k,3)/xmpr(k,d4)
C bases/K2U3
xmpr(k,9) = xmpr(k,3)/xmpr(k,4)
c Fe203:Feu

if (xmpc(k,5)) 809,810,809

809 if (xmpc(k,6)) 814,810,814
810 xmpr(k,10)=0,0

go to 81l

814 xmpr{k,10)=xmpc(k,5)/xmpc(k,6)

c

Siu2=-R203=-pases triangqular diagram percents

811 tot=xmpc(k,3)+xmpr(k,3)+xmpr(k,4)

xmpr(k,11)=100.*xmpec(k,3)/tot
xmpr(k,12)=100.*xmpr(k,4)/tot
xmpr(k,13)=100.xxmpr(k,3)/tot

111 continue

C

cC **xx*xx normalized molecular ratios *x*xxxx%

C

m=1

do 801 k=1,n
xnmpr(krl)=wpc(k,1)
xnmper(krs2)=wpec(k,2)
mm=norm(m)

do 803 j=3,15%

if (xmpr(mm,j)) 812,813,812

813 xnmpr(k, j)=0.0

go to 805

10



812
803
802

801
c

xnmpr(k,j)=xmpr(k,j)/xmor(mm, j)
continue

if (k=-mm) 601,802,802

m=m+1

continue

C *xkkx*xx JUtput **x*x%x%

Cc

70

60

22

71

61

12

13

72

&0

nn=nn+l

write(0,70)

format ("Uutput file name for molecular percentages?")
read(0,11) namseg

outnam(nn)=namseg

open(i,file=znamseqg, form="formatted" rmode="out")
write(1,60)

format ("MOLECULAR PERCENTAGES"™)

write(i,22)

format(2x,"Sample Si02 A1203 Fe2053 Feu MgO Cal0 NalO
c K20 [iue P20uS Mn0 Cue H2uU+ Sum"™)

write (1,23) ((xmpc(ksjlsj=1,16),k=1,n)

format (234,13f6.2,1x,f6.2)

close (1)

nn=nn+]

write(0,71)

format("Uutput file name for molecular ratios?")
read(0,11) namseg

outnam(nn)=namseg

open(l,file=namsea, form="formatted",mode="out")
write(l,01)

format ("MOLECULAR RATIOS"™)

write (1,12)

format (2x,"Sample Bases R2u3 WPI PI Parkin Si:R
c2 Ba:rR2 Fe3Fed TriSi 1riR2 IriBas")

write (1,13) ((xmpr(k,j),i=1,13),k=1,n)

format (2ad,11f7.2)

close(1)

nn=nn+1

write(0,72)

format ("Output file name for normalized molecular ratios?")
read (0,11) namseg

outnam(nn) =namsegqg

open(l,file=namseg, form="formatted",mode="out")
write(1,80)

format ("NOKMALIZED MOLECULAR RATIOS"™)

write(1:12)

write(1,13) ((xnmpr(k,j),j=1,13),k=1,n)

close(l)

C KAAAXAAAkAAkAAAAA KA Akhkhkhkhkkkhkkkkkk

¢ Standard cell cations
C *AkAkAkAkAAAAAkAA kA AkAkAkAkhkhkhkhkkkhkhkkhkhkk

302

write(0,33)

11



33 format("Do you want standard cell cations? (0=no,1=yes)")
read(0,34) iteste

34 format(v)
if (itest2) 304,304,503

C
c **x*%x Calculations *xxxx%
c
303 do 1u2 k=1,n
c Si
tssol(k,1) = tmpec(k,1)*x2.0/tmpc(k,14)
tssi(k,1) = tmpc(k,1)/tmpc(k,14)
c Al
tsso(k,2) = (tmpc(k,2)*3)/tmpc(k,14)
tssi(k,2) = (tmpc(k,2)*x2)/tmpc(k,14)
c Fe3
tsso(k,3) = (tmpc(x,3)%x3)/tmpc(k,14)
tssi(k,3) = (tmpc(k,3)%x2)/tmpc(k,14)
c Feld
tsso(k,4) = (tmpc(k,d))/tmpec(k,14)
tssi(k,4) = (tmpc(k,4))/tmpc(k,14)
c Mg
tsso(k,5) = tmpc(k,5)/tmpc(k,14)
tssi(k,5) = tmpe(k,5)/tmpec(k,14)
c Ca
tsso(k,6) = tmpc(k,6)/tmpc(k,14)
tssi(k,6) = tmpc(k,6)/tmpec(ky,14)
¢ Na
tsso(k,7) = tmpe(k,7)/tmpc(k,14)
tssi(k,7) = tmpec(k,7)*x2.0/tmpc(k,14)
cC K
tsso(k,8) = tmpec(k,B8)/tmpc(k,14)
tssi(k,8) = tmpc(k,8)*%2.0/tmpc(k,14)
c Ti
tsso(k,9) = tmpec(k,9)*x2.0/tmpc(k,14)
tssi(k,9) = tmpc(k,9)/tmpc(k,14)
¢ P
tsso(k,10) = (tmpec(k,10)%5)/tmpec(k,14)
tssi(k,10) = (tmpc(k,10)%x2)/tmpc(k,14)
c Mn
tsso(k,11) = tmpc(k,11)/tmpec(k,14)
tssi(k,11) = tmpc(k,11)/tmpec(k,14)
c C
tssotk,12) = tmpc(krl2)*2,.0/tmpc(k,14)
tssi(k,12) = tmpc(k,12)/tmpc(k,14)
c H

tsso(k,13)

tSSi (k'13)
¢ Sum of 0

tot=0.0

do 204 j=1,1%

tot = tot + tssol(k,j)
204 continue

tsso(k,14) =tot

tmpc(k,13)/tmpc(k,14)
tmpc(k,13)*2.0/tmpc(k,14)

1<



c Cations

sscl(ks1) = wpc(k,1)

ssc(k,2) = wpc(k,2)

do 205 j=3,15

ssclkysj) = tssi(k,j=2)x160.0/tsso(k,14)
205 continue

tot = 0.0

do 206 j=3,15

tot = tot + ssc(kyj)

06 continue
ssc(krs16) = tot
102 continue
c
C *Xk%x*xx [JUutput *xxXxkxk
c
nn=nn+1
write(0,73)
73 format ("Uutput file name for standard cell cations?")

read(0,11) namseg

outnam(nn)=namseg
open(l,file=namseqg,form="formatted",mode="out")
write(1,62)

62 format ("STANDARD CELL CATIUNS")
write (1,28)
28 format(2x,"Sample Si Al Fe3+ Fe2+t Mg Ca Na
c K Ti p Mn C H Sum")
write (1,29) ((SSC(klj)Ij=1116)lk:lln)
29 format (cad,13f6.2,1x,f6.2)
close(1)
c

C AAAXXAAKAAAKRAKAKNAAKRAA A A Ak kX h kK

c weights per unit volume
C AhkAhkhkhAhkAAKRAAAAA A A A A A A AKX XA A KK

c

304 write(0,35)

35 format("Do you want weights per unit volume? (0=no,1i=yes)")
read(0,36) itest?

36 format(v)
if (itest3) 300,306,305

c

C **x*x*x Caijculations xx%xxx

c

305 do 103 k=1,n

wuv(k,1) = wpc(k,1)
wuv(ks2) = wpc(k,2)
wuvik,s3) = wpec(k,S)

do 207 j=4,17
wuvi(kyj)=wpc(k, j+2)*wpc(k,5)
207 continue
tot = 0.0
do 208 j=4,17
tot =tot + wuv(k,j)
208 continue

15



wuv(ks18) = tot

105 continue
c
C *%kxkx%x Jutput *kxkx%
c
nn=nn+]
write(0,74)
74 format ("uUutput file name for weights per unit volume?")

read(0,11) namseg

outnam(nn)=namseg

open(l,file=namseg, form="formatted",mode="out")
write(1,63)

63 format ("WEIGHTS PER UNIT VOLUME")
write(1,57)
57 format(2x,"Sample BD Si02 A1203 Fe203 FeO Mg0O Ca

cu Na20 KeuU Ti02 Pe205 MnU cC02 H20+ H20=- Sum")
write(1,58) ((wuv(k,j),j=1,18),k=1,n)
58 format(2a8,f6.2,1x,14f6.2,1x,f6.2)
close(l1)

C K %k ok ok vk ek Kk ke Kk sk ok ok o ok Sk ok ke sk ok ok ok ke ok ok ok ok K

c Weights assuming Ti02 constant
C *hkkkhkhkhkAAkkrAhkhAkkhhkXhkkkkkhkkkiAkkk

c
300 write (0,41)
41 format("Do you want weights assuming Ti02 constant? (0=no,1
cz=yes)")
read(0,42) itest4y
4e format(v)
if (itestd) 308,308,307
c
C *%x*x*%x Calculations *xkxx*
c

307 do 104 k=1,n
wtic(k,1)=wpc(k,1)
wtic(k,2)=wpc(k,2)
wtic(k,3)=wpc(k,21)
do 209 j=4,18
wtic(k,j)=wpc(ksj+2)*wpec(k,21)

209 continue
104 continue
c
C **%x*x Normalized weights, TilU2 constant x*xxx
c
m=1

go 804 k=1,n

xntic(k,1)=wpc(k,1)

xntic(k,2)=wpc(k,2)

xntic(k,3)=wpec(k,21)

mm=norm(m)

do 805 j=4,1%8

if (wtic(k,j)) R08,807,8u8
807 wtic(k,j)=0.0

14



808
805
806

804
c

go to 605
xntic(k,j)=wtic(k,j)/wticl(mm,j)
continue

if (k=-mm) 804,806,806

m=m+1

continue

C **x%x Jutput Xxx*xx%

(o

75

od

43

44

76

82

701

nn=nnt+l

write(0,75)

format ("Uutput file name for weights assuming TiU2 constant
C?")

read(0,11) namseg

outnam(nn)=namseg

open(l,file=namseqg, form="formatted",mode="out")

write(l,064)

format ("wWEIGHTS ASSUMING Ti02 CONSTANT™)

write(1,43)

format(2x,"Sample TiR Si02 A1203 Fec03 FeO MaU Cal
c Nac20 Kel Ti02 P2US MnO CU2 H20+ H20- Sum")
write(1,44) ((wtic(k,jl),sj=1,18),k=1,n)
format(2ad,14fb.2,1x,f6.2,1x,f6.2)

close(1)

nn=nnt+l

write(0,76)

format("Uutput file name for normalized weights assuming Ti
cU2 constant?")

read(0,11) namseg

outnam(nn)=namseg

open(l,file=namseg, form="formatted",mode="out")

write(1l,82)

format ("NORMALIZED WEIGHTS ASSUMING TiU2 COUNSTANT"™)
write(1,43)

write(1,44) ((xntic(krjl),j=1,18),k=1,n)

close(1)

AAK KKK AAK kA kdkkhkhkhkkhhkhkikkkkhkkxk

* *
* CLOSING STATEMENTS *
* *

AEKEAAAKAAKAKAAXAKAAKARAKAAKRA XAk kX

write (0,77)

format (" OQutput file nmames:")

write (0,11) (outnam(kk),kk=1,nn)

write(u,45)

format("vo you want to run the program again for another se
ct of rows (samples)? (0=no, l=yes)")

read(0,15) itest5

if (itestS) 701,701,700

stop

end

15
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APPENDIX

98.8
100,

3.4
0.

9.5
10.7

16.0
21.

17.6
12.
12.

35,6
3e,
41.

2.1

0.0=0.5

109~al

3.9
3.1

0.81
0.81

1.01

1.84

2.4

109-a2 0.5-1.4

100.
0.3 100.5

18.

2.6

109-a3 l.4-2.0

109~a4

1.2
4.1

1.8 100.3
0.5 100.3

16.8

53.6

105+~81 0.0-0.5

105

1.2
2.5

2.1

1.3

2.8 53,4 15,0 2.0
2

>0

-ac

99.5

0.3

0.1

11.5

104-a1 0.0-0.5 3 43,8
104=a2 0.5-1.0

104~a3

98.8

43,9 11.9 3.2 15.3
15.8

2.6

99.6
100.

0.2
0.

0.5
12.6

46,5
36,
40.
48,

>1.0

. 0.26

3.8
3.2
2.2

0.74
0.74

0.9¢6
1.76
3,05

23,
20,

9.6
11.
i4.

2.4

ivue=-al 0.0-0.7

102-ac

0. 100,

9.3

2.5
2.8
2.5

Ga7~1.5

100.

0.96
0.7

8.5

4.18

14,

>1.5

102-a3

98.6
0.1 101.2

0.1

1.9
0.4

M

N

10.

13.2 5.5

46.1

98«31 0.0-0V.4

Y8-ae
118~-a] 0.0~2.0

118-a2 2.6-5.2

113-a3

.

15.9
16.

48.8
39,
39,
47.
57.

>0.4

100,

0.09
0.09

0.72 2.6

0.31
0.49
0.95

0.29

1.60
2.45
4.98
3.90
6.6

19,
27.

1.7
2.0

18.9 0, 100.

0.

3.4 .

0.95

0.49

7.2

7.5
15.

100,

1.5

7.5

21.

2.4
2.7
2.4

2=7.8

5.

100.

B

>7

118«ay4

99.
1.1 101,
0.30101.

0.01

0.17 0,23

16.8

47.6

95-a1 0.0~0.3

2.2

52,8

2.5
2.8

0.3-0.7

.95~a2

0.42

>0.7

95«33
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